There were four general types of discharge patterns evoked by OCB stimulation ( Fig. 2 ): 1) a decrease of activity during OCB stimulation followed by a gradual return to prestimulus rates ( Fig. 2A) , 2) a decrease of activity during OCB stimulation followed by a rebound acceleration of activity to greater than prestimulus rates ( Fig. 2B ), 3) an increase of activity during OCB stimulation followed by gradual return to prestimulus rates ( Fig. 2C ), and 4) an increase of activity during OCB stimulation followed by a rebound depression of activity to below prestimulus rates ( Fig.   20 ). Spontaneous activity was affected after a latent interval, and the changes persisted well beyond the end of the stimulus train. Thus, in eight units with a decrease in discharge rate during OCB stimulation without rebound aftereffects, the latency from the onset of the stimulus train to the time of maximal spontaneous activity modifications varied from 20 to 90 msec, and spontaneous activity did not return to normal rates for up to 500 msec after the end of the OCB stimulus train. In units with an increase of activity during OCB stimulation the latency from the onset of the stimulus train to the appearance of spontaneous activity modifications varied from 5 to 150 msec.
In one unit there was an increase of activity during the initial 50 msec of OCB stimulation followed by a suppression of activity for the remainder of the stimulus train ( Fig. 3 ). Though this sequence was found in only one unit of the population examined, it indicates that OCB regulation of cochlear nucleus activity may be quite complex.
There was no correlation between the occurrence of a particular response pattern and (Fig. 4) . Furthermore, in nine units tested with OCB currents ranging from 20 to 300 pa, the type of response pattern elicited at threshold currents also appeared in response to supramaximal currents. Stimulus strength was a factor, however, in determining the extent of spontaneous activity modifications with maximal effects occurring when current intensities were two-and threefold above threshold levels.
The distribution of intervals between adjacent discharges of a unit during the last 200 msec of OCB stimulation was computed for 11 units and compared with the distribution of intervals of their spontaneous activity (Fig.  5) . In 8 of the units, differences in the histograms of spontaneous and OCB activities could be attributed to the differences in discharge rates in the 2 experimental conditions. By adjusting the analysis to correct for this factor, the histograms became comparable (the standard b inwid th in milliseconds times the ratio of the spontaneous discharge rate/ the discharge rate during OCB stimulation (17)).
There were three units in which changes in the interspike-interval histograms during OCB stimulation could not be attributed solely to changes in discharge rate. These units had interval periodicities corresponding approximately to the periodicity of the stimulus train (i.e., 5 msec). Thus, for unit U-5 in Fig. 6 , discharges occurred preferentially at intervals of 5, 10, 15, and 20 msec, indicating that the unit was discharging at a fairly constant latency following some of the pulses of the stimulus train. The latency of response of these units to single OCB pulses was 3-8 msec (Fig. 6C) . It is unlikely that these units were antidromically activated by spread of current to the acoustic stria, which traverses the brain stem ventral to the stimulating electrodes. First, the response latencies of 3-8 msec were considerably longer and more variable than typical antidromic latencies of 0. presented at rates as slow as l/set, whereas antidromically evoked activity from stimulating the trapezoid body followed stimulus frequencies in excess of 200/set. OCB e$ects on spontaneous activity after destruction of cochlea Thirty-three single units in the cochlear nucleus were stud ied in two animals after destruction of the cochl .ea i psilateral to the cochlear nucleus examined.
Changes in spontaneous activity during OCB stimulation in these animals cannot be attributed to the action of the OCB at the receptor, but would have to be due to its influence on the cochlear nucleus itself. None of these units were activated by sounds presented to the ipsilateral ear. During stimulation of the OCB, 42y0 of the units had an increase in their spontaneous discharge rate, 150/, had a decrease, and 43% had best frequencies higher than the capabilities of the sound system employed, or were insensitive to the slow rise times of the tonal stimuli used. Table 2 summarizes the changes produced by OCB stimulation of the evoked discharge rate of 91 units tested with different tone intensities at their best frequency, and representative examples of each category are graphed in Fig. 7 . OCB stimulation had no effect on tone-evoked activity of 18% of the units (Fig. 7~4) . Units in which tone-evoked activity was decreased by OCB stimulation (37%) were of three general types: 7) those in which the intensity function was simply shifted (Fig. 7B) , 2) those in which the decrease of activity at higher sound intensities deviated from a uniform shift of the intensity function (Fig. 7C) , and 3) those in which there was a decrease of activity only at intensities near threshold (Fig. 70) . Units with an increase of tone-evoked activity during OCB stimulation (27%) were of two types: 1) those in which the increase occurred at all intensities (Fig. 7E) , and 2) those in which the increase occurred with tone intensities 20 or more db above that particular unit's threshold (Fig. 7F) . Finally, there are 20 units in which OCB stimulation had complex effects, causing a decrease or an increase in evoked activity as a function of tone intensity (Fig. 7 G,  H, I ). In every instance a decrease of activity was associated with intensities close to the threshold, whereas an increase of activity was always associated with higher intensities.
In 5 of these units the effect of OCB stimulation was, in fact, equivalent to a shift in the intensity function (Fig. 7H ). There was a nonmonotonic relation between discharge rate and tone intensity in these units, and the response modifications accompanying OCB stimulation were equivalent to those that would have occurred had the intensity of the tone simply been reduced.
The effects of OCB stimulation on the other 15 units with complex response modifications differed from that of a simple shift of the intensity function (Fig. 7 G, I ).
The influence of OCB stimulation on toneevoked activity was also evaluated by determining: 7) the pattern of unit discharges evoked by tones (18 units), 2) the distribution of intervals between adjacent discharges Deer Incr r (11 units), and 3) the latency or evokea activity (9 units). Poststimulus time histograms indicated that OCB stimulation changed the over-all level, but not the pattern of unit firing in response to tones (Fig. S) , and when OCB stimulation resulted in an increase in firing rate in response to tones there was an increase in the number of unit events appearing at the Complex N mode interval characteristic of the interspikeinterval histogram to tone alone (Fig. 10) . Finally, OCB stimulation affected the latency of tone-evoked activity in 8 of the 9 units in which this parameter was measured. The change in latency was the inverse of the change in discharge rate (Fig. 9) .
Measurements were made in 10 units of OCB effects on responses evoked by tones differing from the best frequency. In 7 of these units response modifications were similar to those found at the best frequency (2 of these units are shown in Fig. 11 A, B) , whereas significant differences with tone frequency were found in 3 units. In 1 of the latter units (Fig. 1 lC) , OCB stimulation during the presentation of a tone at its best frequency (0.735 kHz) was accompanied by a decrease of activity at threshold intensities, and by an increase of activity at higher sound levels. For frequencies in the inhibitory surround (0.3, 1 and 6 kHz), OCB stimulation effected only a further decrease or no change of activity over the entire intensity range. In another unit (Fig. 110) OCB stimulation was associated with a shift in the intensity function at 0.58 kHz, whereas at 1 kHz there was both a decrease of discharges at threshold intensities and an increase at higher intensities.
The effects of OCB stimulation on toneevoked activity were evaluated with respect to the unit's threshold, best frequency, presence of an inhibitory surround, and the shape of the intensity function (monotonic or nonmonotonic; Interactions between OCB stimulation and contralateral tones one, and decreased discharge rates in two. Furthermore, the effects on spontaneous activity of pairing a contralateral tone and OCB stimulation could be additive.
Correspondence between OCB mod$cations of spontaneous and tone-evoked activities Pfalz (16) has shown that a contralateral acoustic stimulus may inhibit spontaneous discharges of units in cochlear nucleus. The nihibition is thought to involve pathways distinct from OCB, since it persists following section of OCB in the floor of the IVth ventricle, but is abolished after trapezoid body section (7). Results from the present experiments indicate, in addition, that OCB stimulation and a contralateral tone can have opposite effects on spontaneous activity of single units in cochlear nucleus. In seven units in which a contralateral tone elicited a decrease of spontaneous activity, OCB stimulation increased spontaneous activity in four, had no effect in ous activity during OCB stimulation had, in
The effects of OCB stimulation on spontaneous activity were compared with its effects on tone-evoked responses ( Histograms were computed at the points indicated by letters A, B, and C on graphs on the left side of the figure from 10 stimulus trials. Amplitude calibration at bottom of the figure is equivalent to 10 unit discharges. Each bi n is 2.5 msec i n duration. Spontaneous discharges, when present, are indicated by bars i n the graph.
Unit 15-11 general, a corresponding decrease in their tone-evoked responses (11 of 23 units). An increase in evoked activity was restricted to tones at least 30 db above threshold as part of that unit's complex response change. 3) Units in which spontaneous activity was increased by OCB stimulation were also likely to have an increase in tone-evoked activity (14 of 22 units). Any decrease in discharge rate was limited to threshold intensities as part of that unit's complex response change. 4) If a unit's spontaneous activity were modified by OCB stimulation it was almost certain that its evoked activity would be modified as well (41 of 45 units). 5) The converse, however, was not true. More than two-thirds of the Anatomical location of units studied
The relation between effects of OCB stimulation on spontaneous and tone-evoked activity and the location of the units within cochlear nucleus (anteroventral, dorsal, and posteroventral) are shown in Table  4 . All of the various effects of OCB stimulation were found in each of the subdivisions of the cochlear nucleus. The only trend evident was that units with an increase of spontaneous activity during OCB stimulation were encountered rarely in the anteroventral subdivision. In this division suppression of spontaneous activity occurred most frequently.
Relation of changes in co&ear nucleus activity to stimulation of OCB There are five lines of evidence indicating that stimulation of the floor of the IVth ventricle in these experiments affected discharge rates of cochlear nucleus units by activating the OCB. 7) Histological sections of the brain stem in the 19 animals studied showed the cathodal pole of the stimulating electrodes to be from 0.5 to 2.0 mm rostra1 to the facial genu in the area known to contain crossing OCB fibers (18). 2) Stimulation of this region produced changes in roundwindow responses to clicks of the type known to accompany activation of the OCB: neural responses were attenuated, and microphonics were increased (8, 10).
3) The parameters of OCB stimulation did not affect tone-evoked responses in MO/, of the units, decreased response rate in 37% of the units, and increased response rate in 23%. In the remaining 22y0 of the units OCB stimulation had complex effects on tone-evoked responses, causing a decrease in activity evoked by tones near threshold intensity and an increase in activity
